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Scheme S1: Schematic synthesis of DSNH
The novel way of utilizing mettallogel MOF100 as a template for synthesizing defect stabilized nano Hematite (DSNH) creates distinguished mesoporosity, 3d, layered, inter twined structure and aids in increased catalytic Lewis base site. As shown in scheme 1. The initial mesoporosity is created by freeze drying the metallogel to aerogel. Later the aerogel so obtained is subjected to Raman spectra recorded to elucidate the finer features of the microstate of the sample, reveal the following features: a) The entire pattern for the DSNH is shifted towards low wave numbers w.r.t the BH pattern, which implies softening of the corresponding phonon modes due to lattice relaxation in the nanosystem attributed to the enhanced surface/volume ratio; b) The peak broadening in DSNH can be attributed to the nanosize effect in DSNH, and the attendant strain and lattice disorder, as also reflected by the XRD analysis; c) The DSNH sample shows enhanced contribution at 660 cm -1 with reference to the BH (Figure. The increased intensity in two phonon scattering at 1300 cm -1 can be assigned to the second order scattering process with respect to the increased intensity of the first order scattering of the peak at 660 cm -1 . A reasonable interpretation for the enhancement of 660 cm -1 mode, which is a Raman forbidden LO Eu mode, is the disorder induced symmetry breaking caused by the metastable states in DSNH. 1, 2 However, the 660 cm -1 mode remain inactive in the bulk. The Diffuse Reflectance Spectroscopy (DRS) data reveal that the absorption maximum of the BH material is at 530 nm and that of DSNH is at 560 nm. Thus DSNH shows a red shift as compared to BH. This effect is evident even to the naked eye, (inset images).The BH is brick red coloured and the DSNH is dark maroon coloured. A typical absorption spectrum of hematite has four absorption regions. 4, 5 The band in region I (250-400 nm) is due to the ligand to metal charge 
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Formation of defect stabilised state of Nano-hematite
One of the interesting defect states in hematite that could have significant catalytic implications is iron vacancy. The mechanism of formation of iron vacancy in hematite has been widely S11 studied. 11 The pseudomorphic or the topotattic solid state phase transformation of hematite happens by the dehydration of goethite at high temperatures. In the current study MOF-100 gel is synthesized from Fe(NO 3 ) 3 , which is the precursor for the formation of α-FeOOH and its nucleation temperature happens to be 160 °C. 10 A thorough analysis of C 1s core level spectra was performed to obtain the definitive contributions originating from different intermediate species. In addition to the fingerprints C phase at 284.9 eV two other features were observed at 286.1eV and 288.5eV. The peak at 286.1eV can be attributed to activated CO 2¯ and the peak at 288.5eV can be identified with the presence of monodentate CO 3¯ attached to the DSNH matrix 12 . This confirmed the presence of both the activated CO 2¯ in the gas phase and as well as the chemisorbed monodentate CO 3¯ species. In Figure S8a and Figure S8b the C 1s contribution shows similar peak fittings before and after addition of CO 2 . It is assumed that the presence of very reactive Fe-O¯ in DSNH is capable of adsorbing atmospheric CO 2 and show CO 2¯a nd CO 3¯ peaks similar to the C 1s spectra of DSNH after the addition of CO 2 .
The O 1s core level spectra could be fitted with three oxygen containing species at 529.8eV, 530.6eV and 535.3eV representing the metal oxide, the metal cabonates and the O=C-Obonding, respectively. Before and after the addition of CO 2 almost the same peak positions were noted and this agrees with the argument based on the C 1s spectra. 
